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The self-organization in nature is one of the 
most interesting problen1s in natural science. 
Our object is to clarify self-organization in 
microscopic plas1na system by plasn1a particle 
simulation. 
A current driven electrostatic ion cyclotron 
instability is one of the most universal insta-
bilities in a 1nagnetized plas1na. It is well 
known that an ion cyclotron wave is unstable 
for lower electron drift velocity than an ion 
acoustic wave for a wide range of conditions. 1) 
However, it has not been reported that a dou-
ble layer is created by a current driven elec-
trostatic ion cyclotron instability. 
For a first step of our work, we investigat~ 
whether a double layer structure is fonned or 
not by this instability, using open bounded 
particle si1nulation. For this purpose, we have 
developed two-dimensional electrostatic open 
particle simulation code, where fresh electrons 
are continuously supplied from the boundaries. 
The simulation model is schematically shown 
in Fig. 1. U niforn1 external magnetic field 
is pointing in the positive x-direction. Elec-
tric field at x == 0 and x == Lx is set to be 
zero. Periodic boundary condition is applied 
in y-direction. The system is separated in a 
few segments in y-direction. Particles going 
across the boundaries at x = 0 and x == Lx 
are re1noved from the system. Fresh particles 
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of the san1e nun1ber are injected into the san1e 
segment from the boundaries with specified 
velocity distribution function to keep contin-
uous particle flux. 
We have confirn1ed that an ion cyclotron in-
stability appears and we are now investigating 
whether a double layer is created or not. 
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Fig. 1 Sketch of the simulation model. 
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